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Description 
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muscarinic .eceptor antagonists which are useful in the 

inic sites and which do not have any signrf.cant ""^.^J';'^^^^ which can. for example, 

freatment of diseases associated with altered moUl.ty ^"•^j^^*;,^, °' '^^^^ diverticular disease, 
be found in the gut. trachea and bladder. Such ^-f-^^^^^^^^^^^ 

n^jiSsTdeTcrs^^ir^^ 





C 



(I) 



25 and their pharmaceutically acceptable salts. 

""^^'^ Y is a direct link, -CH^-. -(CH^r. -CH2O- or -CH^S-; 
Ris -CNor-CONHa; 

and 

30 Wis a group of the formula:- 



35 




1 



where 

40 X and are each independently O or CH2; 

mis 1.2 or 3; 

and 



45 



50 



55 



Ris preferably -CONH2. 

m is preferably 1. 
Ri is preferably 



or "Het' 



where X. X^. m and "Het" are as defined for formula (I). 
Ri is more preferably:- 



2 



r 

Eff 068805 4 ffiie://J:\Legai\Patents\EP 0388054.cpc 1 



Page 3 of 4' 



EP 0 388 054 B1 



25 





Y is preferably a direct link or -CHr- 

Y is most preferably -CH2-. 
"Hat" is preferably pyridyl. 

10 The anticholinergic activity of the present compounds resides in both the 3R-forms and 3S-forms, i.e., 
the compounds having R and S stereochemistry, respectively, at position 3 of the pyrrolidine ring, and of course 
in the 3R.S-(racemic) forms of the compounds (I). The 3S- forms are generally the most active. 

The pharmaceutically acceptable salts of the compounds of formula (I) (R=C0NH2) include acid addition 
salts such as the hydrochloride, hydrobromide, hydrof tuorlde, sulphate or bisulphate, phosphate or hydrogen 

15 phosphate, acetate, besylate, citrate, fumarate, gluconate, lactate, maleate, mesylate, succinate and tartrate 
salts. For a more comprehensive list of pharmaceutically acceptable salts see, for example, the Journal of 
Pharmaceutical Sciences, Vol. 66, No. 1, January 1977, pages 1-19. These salts can be prepared convention- 
ally, e.g. by mixing a solution of the free base and the acid in a suitable solvent, e.g. ethand, and recovering 
the acid addition salt either as a precipitate, or by evaporation of the solution. 

20 The compounds of the formula (I) can be prepared by a number of routes, including the followlng:- 

Route A 



This can be illustrated as follows:- 




30 **■ Q-CH«-Y-R"^ ^ Compounds (I) 



N-H 



35 (II) (III) 



Y, R and Ri are as defined for formula (I) and Q is a leaving gnDup, e.g. Br, CI, I, C,-C4 alkanesulfonyloxy 
40 (e.g. methanesulfonyioxy), benzenesulfonyloxy, toluenesulfonyioxy (e.g. p-toluenesulfonyloxy) or trifluorome- 
thanesulfonyloxy. Preferably, Q is CI, Br, I or methanesulfonyioxy. 

The reaction is preferably carried out in the presence of an acid acceptor such as sodium or potassium 
carbonate or bicarbonate, triethylamine or pyridine, and in a suitable organic solvent, e.g. acetonitrile, at up to 
the reflux temperature. Reaction temperatures of 60-1 05**C are usually desirable and it is generally convenient 
45 to carry out the reaction under reflux, although in some instances the reaction may proceed at a suitable rate 
at room temperature, lodo is often a particularly suitable leaving group but since the starting materials (III) are 
sometimes most conveniently available as chlorides the reaction can also be carried out using the compound 
(III) as a chloride but in the presence of an iodide such as sodium or potassium iodide. In the preferred tech- 
nique, the compounds (II) and (111) are ref luxed together in acetonitrile in the presence of potassium carbonate 
50 or sodium bicarbonate. The product (I) can be isolated and purified conventionally. 

The 3R,S-, 3R- or 3S- forms of the starting material (II) can be used so as to obtain the 3R,S-, 3R- or 3S- 
forms, respectively, of the product (I). 

The starting materials of the formula (II) can be obtained by conventional procedures such as those de- 
scribed in the following Preparations. The starting materials of the formula (111) are In general known com- 
55 pounds which can be prepared by conventional techniques. The preparation of any novel starting materials of 
the formula (III) used In the Examples Is however described in the following Preparations section. 
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Route B 



15 



20 



The compounds of the formula (I) in which R is -CONH. can also be prepared by he hy^^o'yj'^ 
corresponding nitriles. e.g. using concentrated aqueous mineral acid OypicaHy 

The hydrolysis is typically carried out using concentrated aqueous sulphuric acjd. ^l^^^^^Vj^^^^l 
phuric adJ and most (ieferaWy 95-/. H.SO4. with heating at e.g. 70-110«C. The product can then be isolated 
and purified by conventional procedures. 



10 Route C 



This route is useful for preparing compounds in which Y is -CHr and Ri is 2- or 4-pyridyl or pyrazinyl and 
can be represented as foliows:- 




NH + CH^^CH 



(II) 




-CH^CH^ 



25 



30 




(II) 



+ CH^-CH 




-CH2CH2 



o 



Rises 



35 ring. 



40 



definedforformula(l).CIearlythevinylgroupmust be attached tothe2-or4-positionofthe pyridine 

The reaction is typically carried out with heating, e.g. at about BO" to IIO-C and preferably under reflux 
in a LiteWe oSrsS e g. dioxan. in some instances^ 
LduTelanTrgTntetd^^^^ 
a C1-C4 allcanoic acid) catalyst may be beneficial. 

Route D 

Compounds of the formula (I) in which R is -CONH^ and Ri is a group of the formula:- 



45 




50 can be prepared by the reduction of the corresponding compounds of the fbrmula (I) in which Ri is a group of 
the formula:- 



55 



Os 

III! 




The»duc»o»=anb.o.rrts<io«anv«.to»ll,..».b,h,d««.na.lon»b,usiraM=™ouse^ 

hydride or a trialkysilane (e.g. triethylsilane). 
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The preferred technique Is catalytic hydrogen ation, typically using HJPd/C at from about atmospheric pres- 
sure up to about 60 psi (413.6 kPa) in a suitable solvent, e.g. acetic acid. 



This route, which prepares a compound of the formula (I) in which R is -CONH2, Y is -CH^ and is 2,3- 
dihydrobenzofuran-5-yl or indan-5-yl. involves the reduction of a compound of the formula:- 



where the dotted line represents an optional bond. 

The reduction can be carried out similarly to Route D above. When the dotted line represents a bond, the 
reduction will reduce both the carbonyl group and the double bond In the 2,3-position of the benzofuran-5-yl 
group. 

The preferred technique is again catalytic hydrogenation (e.g. using H2/Pd/C) in a suitable solvent, e.g. 
acetic acid, and preferably under a hydrogen pressure of 40-60 psi (275.7 to413.6 kPa). The starting materials 
(IV) can be prepared by conventional techniques such as those illustrated in Preparations 18 and 19. 

The selectivity of the compounds (1,R=C0NH2) as muscarinic receptor antagonists can be measured as 

follows. 

Male guinea pigs are sacrificed and the ileum, trachea, bladder and right atrium are removed and suspend- 
ed in physiological salt solution under a resting tension of 1 g at 32°C aerated with 95% O2 and 5% CO2. Con- 
tractions of the ileum, bladder and trachea are recorded using an isotonic (ileum) or isometric transducer (blad- 
der and trachea). The frequency of contraction of the spontaneously beating right atrium Is derived from iso- 
metrically recorded contractions. 

Dose-response curves to either acetylcholine (ileum) or carbachol (trachea, bladder and right atrium) are 
determined using a 1-5 minute contact time for each dose of agonist until the maximum response is achieved. 
The organ bath Is drained and refilled with physiological salt solution containing the lowest dose of the test 
compound. The test compound is allowed to equilibrate with the tissue for 20 minutes and the agonist dose- 
response curve is repeated until the maximum response is obtained. The organ bath is drained and refilled 
with physiological salt solution containing the second concentration of test compound and the above procedure 
is repeated. Typically four concentrations of the test compound are evaluated on each tissue. 

The concentration of the test compound which causes a doubling of the agonist concentration to produce 
the original response is determined (pA2 value - Arunlakshana and Schild (1959), Brit. J. Pharmacol., 14, 48- 
58). Using the above analytical techniques, tissue selectivity for muscarinic receptor antagonists is determined. 

Activity against agonist induced bronchoconstriction or gut or bladder contractility in comparison with 
changes in heart rate is determined in the anaesthetised dog. Oral activity is assessed in the conscious dog 
determining compound effects on, for example, heart rate, pupil diameter and gut motility. 

Compound affinity for other cholinergic sites is assessed in the mouse after either intravenous or Intra- 
peritoneal administration. Thus, the dose which causes a doubling of pupil size is determined as well as the 
dose which inhibits the salivation and tremor responses to intravenous oxotremorine by 50%. 

For administration to man in the curative or prophylactic treatment of diseases associated with the altered 
motility and/or tone of smooth musde, such as Irritable bowel syndrome, diverticular disease, urinary incon- 



Route E 
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able pharmaceutically acceptable vehK:le '^'^J^^^^^^^^^^,, be within the range 0.35 to 35 mg per 
eral times a day. Dosages for intravenous 8?^"'^^^°?^! Le the actual dosage which will be most surtabte 
:[n,edoseasUired..npracticetheph^^^^^^^^ 

for an Individual patient and vary wrth the age we^hta^^^^^ .^^.^.^^^ instances where h.gheror 
dosages are exemplary of the average 'Jf/f^^^;"' this invention, 

lower dosage ranges are merited, and such are ^^^^^l^^^ administered alone, but will generally 
For human use. the compounds of thefbrmu laO (R-JONHJ ca" ^ ^ ^ 

be administered in admixture with a ^^^^1^^^^^:^^ -ay be administered orally in the fbrm 
ministration and standard ^^^''^^'^'''^^^^^^^J^ Ji^^ or ovules either alone or In adm«ture 
of tablets containing such excipients as ^^^^^^^ "J '^'^^^^^^ flavouring or colouring agents. They may 

with excipients. or in the form of elbcrs or ^"J^";'^^^^^^^^ orsubct^aneously. For parenteral adm.n- 
be injected parenteral^. -^'for^T/a ^ -^^^ ""'^ 

for:.a^»^'?o^^^^^^^^^ 
•ns:rr::r;com^^^^^ 

Geptablesaltthereof.foruseasamedlcamentpa^oul^^^^^^ 

The invention further includes ^X^^^^^^^ '"^^ T 

maceutically acceptable salt thereof ^' 'J^ r3:Snu^cre. such as irritable bowel syndn,me. diverticular 
socialed with the altered -ot.lUy and/o^ne ^J^^^^^^^;^^^ obstructive airways disease. 

-'T^^rnKSr.n'^SeM^ 
The following Examples illustrate the invention: 

EXAMPLE 1 

. * •• •- — a.dih vdrobenz<rfu ran-5-yl)ethy 

fA ) Preparation of 3-P ^yi^^-c^^^'i l^iphenyimethyl) P 5L 

dine 
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K2CO3 



CH^CN 



CONH 



45 



50 



55 




Am.turecontaining3.(R.SH1-carban».-1.1-^iJ^^^^^^^^^ 
(2-bimoeth^)-2.3^ihydrobenzofur^^^^^^^^^^^ pi„«o„ed between dich^^ 

and acetonrtrile (10 ml) was heated 3'^^^^^ the layers were separated, and the aqueous 

methane (50 ml) and 10% aqueous P^^^^rThe SmS^^^^^^ 
layer extracted withdlchloromethane(3x20^^^^^ 

and concentrated in vasiotoleaveagum wl^^^^^^^ 

rrrr^trei^--- 

as a colourless powder, yield 0.17 g. m.p. 131-132»C. 
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Analysis 

Found: CJ8.90; H,7.70; N,6.28; 

5 Calculated for C28H30N2O2: C J8.84; H,7.90; N,6.57. 

iH N.m.r (CDCI3) 6 = 7.50-7.20 (m, 11H); 7.00 (s, 1H); 6.90 (d, 1H); 6.70 (d, 1H); 5.45-5.30 (brs, 1H); 4.60- 
4.50 (t. 2H); 3.60-3.45 (m, 1H); 3.25-3.15 (t. 2H); 3.05-2.50 (m, 8H); 2.10-1.95 (m, 2H) ppm. 
(B^ A similar procedure starting with 3-(SH-)-(1-carbamoyl-1.1-diphenylmethyl)pyrrolidlne (1.95 g - see Prep- 
aration 10(B)) gave 3-(S)-(-)-(1-carbamoyI-1.1-diphenylmethyl)-1-[2-(2.3-dihydrobenzofuran-5-yl)ethyl]pyrro- 

10 iidine as a foam, yield 1.9 g, [aj? - 20.6^ (c 1.0, CH2CI2). 

(C^Aslmflar procedure starting with 3-(R)-(+)-(1-carbamoyl-1,1-diphenylmethyl)pyrrolidine (2.8 g - see Prep- 
aration 11) gave 3(R)-(+)-(1-carbamoyl-1,1-diphenylmethyl)-1-[2-(2,3-dihydrobenzofuran-5-yl)ethyllpyrroli- 
dlne as a foam, yield 1.7 g, [ajo + 1 8.1 (c 1 .0, CH2CI2). 

EXAMPLE 2 

(A) Preparation of 3-(R,S)-(1-carbamoyl>1,1-diphenylmethyl)«1-[2-(indan-5-yl)ethyl]pyrrolidine 



20 




A mixture containing 3-(R,S)-(1 -carbamoyl- 1,1-diphenylmethyl)pyrrolidine (0.6 g - see Preparation 8), 5- 
(2-bromoethyl)indane (0.49 g - see Preparation 14). anhydrous potassium carbonate (0,6 g) and acetonitrile 
(20 ml) was heated under reflux for 1 .25 hours. The mixture was partitioned between 1 0% aqueous potassium 
^ carbonate (10 ml) and dichloromethane (50 ml), the layers were separated and the aqueous layer extracted 
with dichloromethane (3 x 100 ml). The combined dichloromethane extracts were dried (MgS04) and concen- 
trated in vacuo to give a gum which \yas purified by column chromatography on silica eluting with dichlorome- 
thane containing methanol (0% up to 6%). The product-containing fractions were combined and concentrated 
In vacuo to give the title compound as a foam, yield 0.29 g. 

35 

Analysis %: - 

Found: C,80.59; H.7.99; N,6.11; 

Calculated for C29H32N20.y2 H2O: C,80.33; H,7.67; N.6.46. 
^ iH N.m.r (CDCI3). 6 = 8.00-7.70 (brs. IH); 7.50-7.20 (m. 10H); 7.15 (d, IH); 7.05 (s. 1H); 6.95 (d. IN); 5.45- 
5.30 (brs. IH); 3.55-3.40 (m. 1H); 3.00-2.60 (m. 12H); 2,60-2.40 (m. IH); 2.15-1.90 (m. 3H) ppm. 
^B^Asimilar procedure starting with 3-(S)-(-)-(1-carbamoyl-1,1-diphenylmethyl)pyrrolidine (0.64 g - see Prep- 
aration 1 0(B)) gave 3-(S)-(-)-(1-carbamoyl-1 ,1 -diphenylmethyl)-1-[2-(indan-5-yl)ethyl]pyrrolldine, yield 0.34 g, 
[a]?-10.4'» (cl.O. CH2CI2). 

45 



7 
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EXAMPLE 3 



Preparation o1 



CONH 
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A mixture containing 3-(R.SH1-carbamoy,-1.1-dipheny.methv1)^^^^^^^^ 



g)andacetonitri.e(30ml)wasstlrredat«>omtemperaturef^^3^^^^^^^^^^ 
10%a,ueouspotass^m<jrbo^^^^^^ 

aqueous layer extracted with dichloromethane(3x5U ""^ . ^ chromatography on silica 

(MgSO.) and concentrated in to gr^ a -^^^^^^^ 

eluting with dichloromethanecontaming methanol (0% "P*° . „ 

bined and concentrated in >«cuo to give the title compound as a foam. y«ld 0.5 g. 



35 



40 



Analysis Z;- 
Found: 



C,74.15; H,6.26; N,6.56; 



Calculated for C^^H^^li^Oyl/U H,0: C,74.53; H.6.38; N,6.69. 



iH N m r (CDCU) 5 = 7.45-7.20 (m. 11H): 6.80-6.65 (m. 3H): 5.95 (s. 2H). 5^60.5.50 (brs, 1H): 3.60-3.40 (m. 
W^So i 2H); Z70-2.55' (m. IH); 2.50-2.40 (m. 1H); 2.05-1.90 (m. 2H) ppm. 

45 EXAMPLE 4 

..,„^..„.>^.p.vM...rb.movi.1.1.dlphe ny lm et h yl)-1-[2-(3.4^^^^^^^ 



50 



55 



CONH^ 




NH + 




Br 



CONH 



K^CO^ Ph 

^ 

CH^CN Ph 
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water (6 ml) was added and the mixture was extracted with dichloromethane (3 x 50 ml). The combined di- 
chloromethane extracts were dried (MgS04) and concentrated in vacuo to give a colourless foam which was 
purified by column chromatography on silica eluting with dichloromethane containing methanol (0% up to 6%). 
5 The product-containing fractions were combined and concentrated |n vacuo to gh^e the title compound as a 
colourless foam, yield 0.27 g. 

Analysis %^:- 

10 

Found: C,73.44; H,6.46; N,6.62; 

Calculated for 

^27^28^2^3 •■^'^^ CH^Cl^: C,73,69; H,6,48; N,6.29. 



N.m.r. (CDCy 5 = 7.80-7.60 (brs. 1H); 7.50-7.15 (m, 10H): 6.75-6.60 (m, 3H); 5.95 (s. 2H); 5.45-5.35 (brs, 
1H); 3.55-3.40 (m, 1H); 3.00-2.40 (m, 8H); 2.10-1.90 (m, 2H) ppm. 

20 

EXAMPLE 5 

Preparation of 3-(R,S)-(1-carbamoyt-1,1-diphenylmethyl)-1-[2-(2-pyridinyl)ethyl]pyrrolidine 



25 




Amixlure containing 3-(R,S)-(1 -carbamoyl- 1,1-diphenylmethyl)pyrroIidine (1.0 g - see Preparation 8). 2- 
vinylpyridine (0.5 g) and 1,4-dioxane (10 ml) was heated under reflux for 20 hours. On cooling to room tenrv- 
perature the mbcture was filtered and the filtrate was diluted with water (100 ml) then extracted with dichloro- 
35 methane (3 x 50 ml). The combined dichloromethane extracts were dried (MgS04) and concentrated in vacuo 
to give a brown oil which was purified by column chromatography on silica eluting with dichloromethane con- 
taining methanol (2% up to 10%). The product-containing fractions were combined and concentrated in vacuo 
to give the title compound as a colourless foam, yield, 0.31 g. 

40 

Analysis % ;~ 

Poun<i- C,71.10; H,6,84; N,9.95; 

^ Calculated for 

C^^U^^H^O.n^O.l/A CH^Cl^: C, 71.39; H,6.99; N,9.89. 

so 1H-N.M.R. (CDCI3) 6 = 8.50 (d. 1H), 7.60 (t. 1H). 7.50-7.10 (m, 13H). 5.80-5.65 (brs. 1H). 3.75-3.60 (m, 2H), 
3.30-2.80 (m. 7H). 2.45-2.25 (brm, 1H). 2.15-2.00 (m, 1H) ppm. 



55 
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EXAMPLES 



i-Hinh.nvlmethyn-i r d ^ ^----Hinv.n,6-vnethvnpyrror.dine 
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Br 



K2CO3 



CH^CN 



Ph 
Ph 



CONH- 



(2-bn,nK>ethyi)-1.4-benzodioxan (0.26 ^ ^^^g^^^^^^^^^^ water (40 ml) was 
acetonitrile (10 ml) was healed under ^ l^ou^^ On ^.mg dichloromethane ex- 
added and the mixture was extracted wrth f^^'^f^^^^^^)^^^ was purified by column ch«,m^ 
tracts were dried (MgSO.) and concentrated „p ^ 10%). The product-containing 

9- 

Analysis %> 

P ^. p.72.87;H,6.72;N,5.88; 
^SSSi 1H). 3.00-2.6i> (». «H). 2.,0.1.90 (n,. 2H)PP« 



EXAMPLE? 



45 



CONH^ 



Ph ^ ' 
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A mixture containing 3-(S)-(-)«(1 -carbamoyl- 1,1-diphenylmethyl)pyrrolidine (1.79 g - see Preparation 
10(B)), 5-(2-bromoethyl)benzo[2.3-b]furan (1 .2 g - see Preparation 17), anliydrous potassium carbonate (3 g) 
and acetonitrile (30 ml) was heated under reflux for 30 minutes. The mixture was partitioned between ethyl 
acetate (30 ml) and 10% aqueous potassium carbonate (30 ml), the layers were separated, and the aqueous 
layer extracted with ethyl acetate (3 x 50 ml). The combined ethyl acetate extracts were dried (MgS04) and 
concentrated in vacuo to give a brown gum which was purified by column chromatography on silica eluting with 
dichloromethane containing methanol (2%). The product-containing fractions were combined and concentrated 
in vacuo to give the title compound as a foam, yield 1 .4 g. 



Analysis 

Found: C,75.65; H,6.54; N,6.25; 
Calculated for 

^28"28^2^2*^^^ CH^Cl^: C,75.44; H,6,33; N,6.28. 

^H-N.M.R. (dSDMSO) 5 = 7.85 (d, 1H), 7.45-6.90 (m, 15H), 6.80 (s, 1H), 3.65-3.50 (m, 1H), 3.35-3.20 (brm, 
1H), 2.90-2.75 (m. 1H), 2.70-2.55 (m. 2H). 2.55-2.25 (m. 3H), 1.95-1.70 (m, 2H), 1.55-1.40 (m, 1H) ppm. 

EXAMPLE 8 

Preparation of 3-(S)-(-)-(1-carbamoyl-1,1-diphenylmethyl)-1-[2-(2,3-dlhydrobenzofuran-5-yl)ethyf]pyrroli- 
dine(Alternative to Example 1(B)) 




10% Palladium-on-carbon (lOmg) was added to a solution of 3-(S)-(-)-(1 -carbamoyl- 1.1 -diphenylmethyl)- 
1-[2-(benzofuran-5-yl)ethyl]pyrrondine (0.1 g - see Example 7) in acetic acid (2 ml) and the mature was hy- 
drogenated at 40*^0 and atmospheric pressure for 6 hours. The catalyst was filtered off and washed with water 
(20 ml). The combined filtrate and washings were transferred to a separating funnel, dichloromethane (20 ml) 
was added, and the mbcture was basif led by the addition of 10% aqueous sodium hydroxide. The layers were 
separated and the aqueous layer was further extracted with dichloromethane (3 x 30 ml), the combined di- 
chloromethane extracts were dried (MgS04) and concentrated in vacuo to give a colourless solid which was 
purified by column chromatography on silica eluting with dichloromethane containing methanol (4%). The prod- 
uct-containing fractions were combined and concentrated in vacuo to give the title compound as a colourless 
glass, yield 0.048 g, which was characterised spectroscopically to be identical to the product of Example 1(B). 
iH-N.M.R{ CDCU). 6 = 7.50-7.20 (m. 11H); 7.00 (s, 1H); 6.90 (d. 1H); 6.70 (d, 1H); 5.45-5.30 (brs. 1H); 4.60- 
4.50 (t. 2H); 3.60-3.45 (m. 1H); 3.25-3.15 (t. 2H); 3.05-2.50 (m. 8H); 2.10-1.95 (m. 2H) ppm. 
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EXAMPLE 9 
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Pr.narationof3-(S)-(-)-M-carbamovi-1>diphen ^ ^ 

free base and hydrobromide (Alternative to ex ample KB) and 8) 



35 




CONHj CONH2 
L^Ph U-Ph 

O 



"2 




a). -mTZlSn, p™*nrt. w«'it«ed «<. a.d «td lo th. t«e c«m^ lf.« 99.5 9. 



Iai;-30.3'(c-1ACH2Cli). 

Analysis %: 

C.e6.48;H.6.29-.N,5.54; 



ruui iu. * • 



Examples. 
40 Preparation 1 

Preparation of 3-(R)-(-)-hvdroxvpyrrolldine hydrochloride 




55 
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added and the resulting crystalline solid was filtered off and washed with ethyl acetate (2 x 50 ml). The solid 
was recrystallised from isopropanol to give the title compound as colourless crystals, yield 19.15 g, m.p. 104- 
lOB^'C, lafS- 8.0° (c 3.45. CH3OH). 
5 iHNmr. (d«DMSO), 6 = 1 0.00-8.60 (brs, 2H); 5.55-5.20 (brs, 1 H); 4.40-4.25 (brs, 1 H); 3.25-2.90 (m, 4H); 1 .95- 
1.75 (m. 2H) ppm. 

Preparation 2 

Preparation of 1>tosyl-3-(R)-(-)-hydroxypyrrolidine 



IS 



20 



25 



30 



35 



40 




HCl 



H3C SO2CI 

— 

pyridine 




Para-toluenesulphonyl chloride (1.54 g) was added, in portions, to a solution of S-CR^C-^S-hydroxypyrro- 
lidine hydrochloride (1 g - see Preparation 1) in anhydrous pyridine (10 ml) at 0**C. The mixture was allowed 
to warm to room temperature and stirred for 1 6 hours. The solution was concentrated m vacuo and the residue 
was partitioned between dichloromethane (20 ml) and water (10 ml). The layers were separated and the aqu- 
eous layer was extracted with dichloromethane (2x15 ml). The combined dichloromethane extracts were 
washed with 2M hydrochloric acid (2 x 15 ml) and 10% aqueous sodium hydroxide (2x15 ml) then dried 
(MgS04) and concentrated in vacuo to give a solid which was recrystallised from ethanol to give the title com- 
pound as a colourless powder, yield 0.5 g. m.p. 108-112'*C, [a]? - 6.7' (c 1 .0, CH2CI2). 

Analysis %: - 

Found: C,54.69; H,6.23; N,5.78; 

Calculated for C11H15NO3S: C,54.77; H,6.27; N,5.80. 

^H-N.m.r. (CDCI3), 6 = 7.80-7.70 (d, 2H); 7.40-7.30 (d, 2H); 4.45-4.35 (m, 1H); 3.50-3.35 (m, 3H); 3.30-3.25 
(m. 1H); 2.45 (s, 3H); 2.05-1.80 (m, 2H); 1.75-1.70 (m. 1H) ppm. 

Preparation 3 

Preparation of 1-tosyl-3-(S)-(-)-tosyloxypyrrolidine 



45 




Ph^P, TsOMe 



"DEAD", THF 




50 



55 



Methyl para- toluenesulphonate (54 g) was added in portions to a solution of 1-tosyl-3-(R)-(-)-hydroxypyr- 
rolidine (49 g - see Preparation 2) and triphenylphosphine (76 g) in anhydrous tetrahydrofuran (700 ml) at O^'C. 
The mixture was cooled to -20''C and diethyl azodicarboxylate (58 g - "DEAD") was added, dropwise, over 30 
minutes. During this time, the temperature of the mixture was not allowed to rise above -10X. When the ad- 
dition was complete the mixture was allowed to warm to room temperature and stirred for 16 hours. The mixture 
was concentrated in vacuo to give a solid which was purified by column chromatography on silica eluting with 
hexane containing dichloromethane (50%). The product-containing fractions were combined and concentrated 
In vacuo to give an oil which was crystallised from l-propanol to give the title compound as a colourless solid, 
yield 56 g, m.p. 110X, [afS - 5.2'' (c 1.0. CHjCy. 
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10 



Analysis %: ■ 

Pound: C.54.62;H,5.46;N,3.14; 

3.20lS^Jtfl; 2.50 (s, 3H); 2.45 (s. 3H); 2.10-1 .90 (m. 2H) ppm. 
Preparation 4 

Preparation of i-tosv>-3-(RV(») -tosYloxvpyrrolid'me 




25 



30 



Para-tCuenesulphony. chtoride (61.5 9) was added, in porttons. Jo a -."«-^^^ ^^^SSS 

towarmtoroomtemperatureandsbrredfor16houre.ThesolulK)nwas lavers~wl?^eparated and the 

solid partitioned between dichloromethane (300 ml) and «f l^^?^"^) J^^^^ were 
aqueous layer extracted with dichloromethane (3 x 100 ml). The ^ihBr^ dhed 

v^hed witi 2M hydrochloric acid (2 x 100 ml) and f ^^"h eCleCs"^^^^^ 
(MgS04) and concentrated m va«io to give an oil. TnturatK>n wrth e|hef gave a soIkI »m«n p y« 
from 1-propanol to give the title compound as a colourless soW. yield 33.5 g. m.p. Ill 112 C [aJT t 
1.0, CHjOj). 
Analysis %: - 

(m.1H):2.50 (s, 3H); 2.45 (s. 3H); 2.10-1.90 (m. 2H) ppm. 
40 Preparation 5 

Preparation of 1-tosyl-3-(R.SVtosylo xypyrrolidine 

45 OH H^C-V y-SO^Cl ^oTs 



35 



55 



a 



N pyridine 
50 H 




Para-toluenesulphony,chloride(68.8g)wasadded.,nport.on^ 

(ISglliTdry pyridine (200 ml) at OX. The ^^^^^^^^^^^^^^ partitioned 

16 hours. The solution was concentrated m vacuo to approximately half tne '^^^^ layer was 
bLeendichloromethane(500ml)andwater^00ml).The.aye^^^^^^^^^ 

extracted with dichloromethane (3 x 100 ml). The ^^^^^^^ concentrated 
hydrochloric add (100 ml) and 10% aqueous sodium hydroxide (100 ml) then driea (ivigov^4i 
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in vacuo to give an oil which was crystallised from dichloromethane/ether to give the tide compound as a mi- 
crocrystalline powder, yield 28.3 g, m.p. 119-121°C. 

N.m.r> (CDCI3), 8 = 7.75-7.65 (m, 4H): 7.40-7.30 (m. 4H); 4.95 (m, 1H); 3.55-3.35 (m, 3H); 3.30-3.20 (m, 
5 1H); 2.50 (s, 3H); 2.45 (s, 3H); 2.10-1.90 (m, 2H) ppm. 

Preparation 6 

(A) Preparation of 3-(R,S)-(1-cyano-1,1-diphenylmethyl)-1-tosylpyrrolldine 

10 



CN 



15 




20 Diphenylacetonitrile (1 7.1 g) was added to a stirred suspension of sodium hydride (4 g of a 60% suspension 

in mineral oil) in anhydrous toluene (250 ml) and the mixture was heated under reflux for 2 hours. On cooling 
to room temperature. 1-tosyl-3-(R,S)-tosyloxypyrrolidine (28 g - see Preparation 5) was added In portions and 
the mixture heated under reflux for 3 hours. The mixture was diluted with toluene (150 ml), washed with 5% 
aqueous sodium hydroxide (2 x 100 ml) and brine (150 ml) then dried (MgS04) and concentrated in vacuo to 

25 give a solid which was purified by trituration with methanol to give the title compound as a colourless micro- 
crystalline powder, yield 18 g, m.p. 186-187°C. 

N.m.r. (CDCI3), 6 = 7.75 (d. 2H); 7.50-7.25 (m, 12H); 3.60-3.30 (m, 4H); 3.10-3.00 (m, 1H); 2.50 (s, 3H); 
2.00-1.80 (m, 2H) ppm. 

(ii A similar procedure starting with 1-tosyl-3-(S)-(-)-tosyloxypyrrolidine (55 g - see Preparation 3) gave 3-(S)- 
30 (+)-(1-cyano-1,1-diphenylmethyl)-1-tosylpyrrolidine, yield 49.5 g. [a]?+ 17.2° (c 1.0, CH2CI2), m.p. 180-185*»C. 
(Ci A similar procedure starting with 1-tosyl-3-(R)-(+)-tosyloxypyrrolldine (33 g - see Preparation 4) gave 3- 
(R)-(-)-(1-cyano-1,1-diphenylmethyl)-1-tosylpyrrolldine, yield 19.7 g. m.p. 165-178X. [a]^ - 17.0^ (c 1.0, 

CH2CI2). 
Preparation 7 

Preparation of 3-(R,S)-(1-cyano-1,1-diphenylmethyl)pyrrolidine 



4$ 




A solution of 3-(R,S)-(1-cyano-1,1-diphenyl met hyl)-1-tosyl pyrrolidine (21 g - see Preparation 6(A)) and 
phenol (21 g) in 48% aqueous hydrobromic acid (240 ml) was heated under reflux for 2 hours. The mixture 
was cooled to O^'C in an ice bath and basified (pH 12) by the slow addition of 50% aqueous sodium hydroxide 
(280 ml). Methanol (10 ml) was added and the mixture was stirred for 15 minutes then diluted with water (300 
ml). The mixture was extracted with dichloromethane (3 x 200 ml), the combined extracts were dried (MgS04) 
and concentrated in vacuo to give an oil. The oil was dissolved in 1:1 hexane/toluene (500 ml) and washed 
with 0.5 M hydrochloric acid (3 x 500 ml). The aqueous extracts, together with some oil which separated during 
the extraction, wee basified (pl-l 12) by the addition of aqueous sodium hydroxide (12 g In 20 ml water) and 
the mixture was extracted with dichloromethane (3 x 150 ml). The combined dichloromethane extracts were 
dried (MgS04) and concentrated in vacuo to give an oil which was purified by column chromatography on silica 
eluting with dichloromethane containing methanol (0% up to 10%). The product-containing fractions were com- 
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bined an concentrated in vaoio «<> g'^^ »f « ««« ,1. -..^■^ 10 (m 2HV 3 05-2 90 (m 
iHNmx (CDCI3). 8 = 7.55-7.25 (m. 10H): 5.45 (brs. 1H): 3.55-3.40 (m. 1H): 3.35-3.10 (m. 2H). 3.05-2.90 (m. 

1H); 2.65-2.40 (m, 1H); 2.10-2.00 (m. 1H): 1.95-1.80 (m. 1H) ppm. 
Preparation 8 

Preparation of 3.^R.SV(1-carbamoyl-1.1-diphenylinethvnpvrrolidine 




20 



25 



3 (R SVfl-Cvano-1 1-diphenylmethyl)pyrrDlidine (30 g - see Preparation 7) was dissolved in 95% sulphu- 
ric acii^?o^n^)a'ri,em^^^^ 

^t^^^T^\o..e6 to cool to room temperature and poured onto ice (2 l^)Jhe ^.J^^^Jf J 
inH STbv addffion in portions with cooling in an ice bath, of a cold solution of sodium hydroxKie (340 g) in 
S J (sS mo The rasSg mllre was e^cted with d-.chloromethane (3 x 300 ml) and the —d ex- 
^ were dSed (MgSO.) and concentrated m vaaio to give the tide compound f^f foam y^ld 16.4 g. 
SSTcDCIa) 8 = 7.5517.10 (m. 10H): 7.1(^6.90 (brs. 0.5H): 5.90-5.30 (brm. 2.5H): 3.60-3.40 (m. 1H). 3.30- 
3.00 (m.3H): 2.95-2.60 (m. 1H); Z45-2.20 (m, 1H); 2.05-1.85 (m. 1H) ppm. 



30 



Preparafion 9 



(A) Preparation of 3-(S)-(»V(1-CYano-1.1-diphenylmethvOpyrrolidine 



35 



40 



45 



50 



55 




-Ts 



HBr/H20 



PhOH 




Ph H^'' 



Amixture containing 3-(S)-(+H1.1-diphenylmethyl)-1-tosylpyrrolidine (49 g - see Preparation 6(B)). 48% 
aqueoTh^robrracid ^^^^^^ ml and phenol (50 g) was heated under reflux for 1 .25 hours then allowed to 
^ to ^ temperature. The mbc^re was extracted with ether (50 ml) to remove an upper 'aye^ °f IJirpte oiK 
rheiyhexane (150 ml). The aqueous layer was extracted with dichloromethane (4 x 100 ml), the 

fM^STa^rnSSd^^^otogiJean oil. The original ether extract was concentrated .n^^ to g.ve 
i?dl wtch wasTs^r^ (100 ml) and washed with 10% aqueous sodium hydroxK.e(3 

Tso 1; Vhe^iJlmethane solution was dried (MgSO.) and concentrated 
^mbinedwiththatobteinedfromthelnitialdichloromethaneextrac«on.Thecomb,^^^^^^^ 

in dichloromethane (200 ml) and washed with 10% aqueous sod.um Jv^'^^^'^^^f "J^- was ou5^^^^^^ 
chloromethane solution was dried (MgSO.) and concentrated m v|!5uo to g.ve an ^^^^ ^^^''^^^^ 
umn chromatography on sifica eluting with dichloromethane containing methanol (0% up to fj;]^^^^^^^ 
rtainS^SonsLrecomblnedand concentrated inj«^ 
g.lal?*6.0°(c1.0.CH2Cl2). 
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A naly sts %: - 

^ Found: C.78.09; H,6,70; N,9.93; 

Calculated for C^gHj^gN2 . L/5 CH^Cl^: C,78.24; H,6.63; N,L0.03. 

10 

^B^ A similar procedure starting with a-(R)-{-)-(1-cyano-1,1-diphenylmethyl)-1-tosylpyrro!idine (19.5 g - see 
Preparation 6(C)), gave 3-(R)-(-)-(1-cyano-1,1-diphenylmethyl)pyrrolidine, yield 9.5 g. [afS - 9.8** (c 1.0, 
CH2CI2). 

^5 Preparation 10 

(A) Preparation of 3-(S)-(-i-)>(1-carbanioyl-1,1-diphenylmethyf)pyrrolidine L-{+)-tartrate 



20 



25 



30 




3.(S).(+)-(l.Cyano-1 ,1-diphenylmethyl)pyrrolldlne (24 g - see Preparation 9(A)) was dissolved In 95% sul- 
phuric acid (210 ml) and the mixture^as heated, with stirring, at 85**C for 4.5 hours. The mixture was allowed 
to cool to room temperature and poured onto ice (500 g). The mixture was basified (pH 12) by the addition, in 

35 portions with cooling in an ice bath, of a cold solution of sodium hydroxide (335 g) in water (500 ml). The mixture 
was extracted with dichloromethane (4 x 200 ml) and the combined extracts were dried (MgS04) and concen- 
trated in vacuo to give the free base of the title compound as a colourless foam, yield 8.5 g. A portion of the 
foam (5.5 g) was dissolved in ethanol (50 ml) and a solution of L-(+)-tartaric acid (3 g) in warm ethanol (30 
ml) was added. The resulting solid was filtered off and recrystallised from methanol to give the title L-(+)-tar- 

^ trate as colourless crystals, yield, 6 g, m.p. 180-185«C, [a]? + le.S* (c 1.0, HjO). 



Analysis 

^ Found: C, 61,21; H,6.25; N.6.45; 

Calculated for Cx8"2o''2^'S^6^6* H,6.09; N.6.51. 

^ iH N.m.r. (dSDMSO). 8 = 9.00-7.50 (brs. 4H); 7.40-7.1 0 (m, 11 H); 6.90-6.80 (brs, 1 H); 3.90 (s, 2H); 3.90-3.70 
(m. 1H); 3.50-3.35 (m, 1H): 3.25-3.00 (m, 1H): 2.75-2.60 (m, 1H); 2.55-2.40 (m, 2H); 2.15-2.00 (m, 1H); 1.40- 
1.30 (m, 1H) ppm. 

55 
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(B) Preparation of 3-(S)-(-)-(1 ■carbamoyl- 1,1-diphenvlmethyl)pyrroridine 



10 




IS 



20 



25 



30 



3-(S)-(+H1-Carbamoy|.1.1-d1phenylmethyl)pyrroIidine L-{+)-tartrate from part (A) (0.95 g) was dissolved 
in water (40 ml) and basified (pH 12) by the dropwise addition of 10% aqueous sodium hydroxide. The mixture 
was extracted with dichloromethane (2 x 50 ml), the extracts were combined, dried (Na2S04). and concentrated 
in vacuo to give the title compound as a colourless foam, yield 0.64 g. 

niH^T (CDCI3) 8 = 7.50-7.20 {m, 11 H); 6.35-6.20 (brs, 1H): 5.90-5.75 (brs, 1H); 3.55-3.45 (m, 1H); 3.25- 
3.10 (m. 2H); 3.05-2.95 (m. IH); 2.95-2.85 (m. 1H); 2.15-2.05 (m. 1H); 1.90-1.80 (m. 1H) ppm. 

Preparation 11 

Preparation of 3-(R)-(+)-(1-carbamoyl-1 ,1-diphenylmethvl)pyrrolidine 
CN 



Ph 
Ph 



CONH^ 



95% H^SO^ 



Ph 
Ph 



3S 



AO 



3-(R).(-)-(l-cyano-1 ,1-diphenylmethyl)pyrrolidine (9.2 g - see Preparation 9(B)) was dissolved in 95% sul- 
phuric acid (80 ml) and the mixture was heated at 80»C for 4 hours and then at 90°C for 1 hour. Ice (1 kg) was 
added and the mixture was basified (pH 12) by the addition of a cold solution of sodium hydroxide (120 g) in 
water (1 00 ml). The mixture was extracted with dichloromethane (4 x 100 ml) and the combined extracts were 
dried (MgSO*) then concentrated in vacuo to give a foam which was purified by column chromatography on 
alumina eluting with dichloromethane containing methanol (0% up to 10%). The product-containing fractions 
were combined and concentrated in vacuo to give the titie compound as a foam, yield. 4.5 g. [oK + 18.9 (c 
1 0 CH CI ) 

iHN.m.r. {CDCy, 8 = 7.45-7.20 (m. 10H); 6.1 0-5.90 (brs. 1 H); 3.20-3.10 (m. IH); 3.05-2.95 (m. IH); 2.90-2.65 
(m. 3H): 2.10-2.00 (m, IH); 1.95-1.75 (m, 2H) ppm. 



^ Preparation 12 



Preparation of 5-(2-hydroxyethyl)-2,3-dihvdrobenzofuran 



50 




Asolution of {2.3-dihydroben20furan-5-yl)acetic acid (4.9 g - see EP-A-132130) in anhydrous tetrahydrc^ 
fijran (50 ml) was added dropwise over 10 minutes to a stirred suspension of lithium aluminium hydnde (1.57 
g) in anhydrous tetrahydrofuran (50 ml) at OX. The mixture was allowed to warm to room temperature and 
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stirred for 1 hour. Water (1.5 mi) was cautiousiy added dropwise foiiowed by 10% aqueous sodium hydroxide 
(1 .5 ml) and, finally, water (4.5 ml). The mixture was filtered and the inorganic salts washed with ethyl acetate 
(2.50 ml). The filtrate and washings were combined and concentrated in vacuo to give the title compound as 
5 an oil, yield 3.3 g. 

N.m.r. (CDCI3) 5 = 7.10 (s, 1H); 7.00 (d. 1H); 6.75 (m. 1H); 4.65-4.55 (m. 2H); 3.90-3.75 (m, 2H); 3.30-3.15 
(m, 2H); 2.90-2.80 (m, 2H); 1.85-1.75 (brs, 1H) ppm. 

Preparation 13 

10 

Preparation of 5-(2-bromoethyl)-2,3-dihydrobenzofijran 



15 




20 

Phosphorus tribromide (0.37 g) was added to a solution of 5-(2-hydroxyethy!)-2,3-dihydroben2ofuran 
(0.612 g - see Preparation 12) in carbon tetrachloride (3 ml) and the mixture was heated under reflux for 3 
hours. On cooling to room temperature, the mixture was partitioned between 10% aqueous sodium carbonate 
(20 ml) and dichloromethane (20 ml). The layers were separated and the aqueous layer was extracted with 
25 dichloromethane (2x10 ml). The combined dichloromethane extracts were dried (MgS04) and concentrated 
in vacuo to give the title compound as an oil which crystallised on standing, yield 0.584 g, m.p. 60-62°C. 
IHNjTix (CDCI3) 6 = 7.10 (s, 1H); 7.00-6.95 (d, 1H); 6.80-6.70 (d, 1H); 4.65-4.55 (t, 2H); 3.60-3.50 (t, 2H); 
3.25-3.15 (t, 2H); 3.15-3.10 (t, 2H) ppm. 

30 Preparation 14 

Preparation of 5-(2-bromoethyl)indane 



35 




40 

Phosphorus tribromide (3.5 ml) was added, dropwise, to a solution of 5-(2-hydroxyethyl)indane (14.0 g) 
(FR-A-21 39628) in carbon tetrachloride (100 ml). The mixture was stirred at room temperature for 0.5 hour and 
then heated under reflux for 2 hours. Ice (100 g) was added and the mixture partitioned between dichlorome- 
thane and 10% aqueous sodium carbonate. The layers were separated and the aqueous layer extracted with 
45 dichloromethane (2 x 100 ml). The combined dichloromethane extracts were dried (MgS04) and concentrated 
In vacuo to give an oil which was purified by column chromatography on silica eluting with dichloromethane. 
The product-containing fractions were combined and concentrated in vacuo to give the title compound as a 
colourless oil, yield 10.5 g. 

^HN.m.r. (CDQa) 6 = 7.30-7.00 (m, 3H); 3.60 (m, 2H); 3.20 (m. 2H); 3.00-2.85 (m, 4H); 2.20-2.05 (m. 2H) ppm. 

so 
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10 



IS 



20 



25 



Preparation 15 

3,4-Methylenedioxyphenethyl alcohoi 




i 



CH^COOH 



LiAlH, 




CH^CH^OH 



3,4.Methylenedioxyphenylaceticacid (18.0g) was added portfonwiseoverSO minutes to a strred, .ce-a>o. 
led suspension of lithium aluminium hydride (4.0 g) in ether (400 ml) and the mixture was stirred at room ^^^^ 
perature for two hours, quenched by the cautious addition of saturated aqueous amn^nium ^^londe so^^^^^^ 
and f iltered. The f iltrate was washed with 1 0% aqueous sodium carbonate solutK>n. dried over "^agjieswm sul- 
phate and evaporated to give the title compound as a pale yellow oil (1 5.01 g. 90%), which was characterised 

S N-i^r.^ 'S^ Te^^ (3H, m); 5.98 (2H. s); 3.82 (2H. dt. J=7 and 6Hz); 2.81 (2H, t. J = 7Hz) and 
1.44 (1H. t. J = 6Hz, exchangeable with D2O). 



Preparation 16 
30 3,4-Methyienedioxyphenethyl bromide 



40 



45 



50 



55 



HOCH^CH^ 




PBr^ 




BrCH^CH^ 

A solution of phosphorus tribromide (8.1 g) in carbon tetrachloride (50 ml) was added dropwise over 30 
minutes to a stirred solution of 3,4-methylenedioxyphenethyl alcohcrf (15.0 g) (see ^J^P^^J^^^^^^ 
tetrachloride (200 ml) and the mixture was heated under reflux for 3 hours, washed sequentially wrth w^er 
(twice). 5M aqueous sodium hydroxide solution and water, dried over magnesium ^"'P»^^*^^^"^, ^^^^^^^^ 
The residue was purified by chromatography on silica (1 00 g) using carbon tetrachloride as the e uant App^o- 
priate fractions were combined and evaporated to give the titie compound as a pale yellow oil (8.3 g. 40 /o). 
which was characterised by its n.m.r. spectrum. «^ x ^ /olj x. o ce /ow ♦ i - 

iHN.m.r. (CDCI3) 8 = 6.80 (1 H. d. J = 8Hz). 6.75 (1H. s); 6.71 (1H. d. J = 8Hz); 6.00 (2H. s); 3.56 (2H. t. J - 

7Hz)and 3.13(2H. t. J = 7Hz). 
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Preparation 17 

Preparation of 5-(2-bromoethyl)benzol[2.3-blftjran 



Br 




A mixture containing 5-(2-bromoethyl)-2,3-dihydrobenzo[2.3-b]furan (3 g - see Preparation 13), freshly re- 
crystallised N-bromosuccinimide (2.37 g), benzoyl peroxide (0.03 g) and carbon tetrachloride was heated under 

15 refluxfor 2 hours. On cooling to room temperature, water (100 ml) and sodium metabisulphite (1 g) were added, 
the layers were separated and the aqueous layer was extracted with dichloromethane (3 x 50 ml). The com- 
bined organic extracts were dried (MgS04) and concentrated in vacuo to give an oil which was purified by col- 
umn chromatography on silica eluting with hexane containing toluene (5%). The product-containing fractions 
were combined and concentrated in vacuo to give the title compound as an oil, yield 1.25 g. 

20 1H N,M.R. (CPaa) 5 = 7.70 (d, 1H), 7.55-7.45 (m. 2H). 7.25-7.15 (d. 1H), 6.80 (s, 1H). 3.70-3.60 (t, 2H), 3.35- 
3.25 (t, 2H) ppm. 

Preparation 18 

25 Preparation of 5-chloroacetyl-2,3>dihydrobenzofiiran 



o 



30 




Chloroacetyl chloride (10.39 g) was dissoh/ed in methylene chloride (25 ml) and the solution was added 
to a slurry of aluminium chloride (12.2 g) in methylene chloride (50 ml) at-1 5*^0. A solution of dihydrobenzofuran 

35 (10 g) in methylene chloride (25 ml) was added and the solution was allowed to warm to room temperature 
over 20 hours. The reaction mixture was poured into ice (700 g) and the aqueous layer was back-washed with 
methylene chloride (2 x 200 ml). The combined organic extracts were washed with water (800 ml), dried with 
MgS04 and concentrated in vacuo . The resulting solid (11 g) was healed in cydohexane (110 ml) and the su- 
pernatant liquid decanted off and allowed to crystallise. Filtration produced the titie compound as a white solid, 

40 yield 2.1 g. m.p. 85-87X. 

Analysis%: - 

Found: C,60.75; H,4.67; 

45 Calculated for C10H6CIO2: C,61 .08; H,4.61 . 

1H-N.M.R. (CDCI3) 6 = 7.9 (s, 1H); 7.8 (d, 1H); 6.85 (d. 1H); 4.7 (t. 2H); 4.65 (s. 2H); 3.3 (t, 2H) ppm. 
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Preparation 19 

Preparation of 3-(SV(1-n.rb^ovl-1.1-diPhenw ln,.thvlM.r2-(2>dihyrimhenzofuran-M^^^ 
dine hydrochloride 



10 



15 



20 



25 




CONHj 
Ph 
Ph 



CONH2 




Ph 



A mixture of 5-ct,loroacetyl-2,3-dlhydrobenzofuran (176.2 g - see P^P^,'^""" ^^^^^^^^^^^ 
1 1 dlDhenvimethvDDvrrolidine (335.0 g- see Preparation 10 B and potassium carbonate (335 g) were stirred 

dissolved in iso^r^lcohol (180.6 ml at 24% w/v). RItration produced the trtle compound as a hygroscopte 

solid, yield 467 g. ^ ^ .„ ^. 

This material was used directly in Example 9 without further purification. 

Preparation 20 

6-(2-HydroxyethyD-1 ,4-ben20dioxan 



30 



35 



40 



45 




CH^COOH 



CH^CH^OH 

This was prepared as described In Preparation 15 using ^^^^f^f ^^^I^ 

thyienedioxyphenylacetic add. The titie compound was obtained as a colourless oil (1 9.8 g. 

3.59 (2H. t, J = 7H2) and 3.08 (2H. t. J = 7Hz). 



50 



55 
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Preparation 21 

6-(2-Bromoethyl)'1 .4-benzodioxan 



10 



15 




This was prepared as described in Preparation 16 using 6-(2-hydroxyethyl)-1.4-benzodioxan (see Prepa- 
20 ration 20) instead of 3,4-methytenedioxyphenethyl alcohol. The title compound was obtained as a pale yellow 
oil (21.4 g. 80%), which was characterised by its ^H-N.M.R. spectrum. 

^H-N.M.R . (CDCI3) 6 = 6.83 (1H, d, J = 8Hz); 6.77 (1H, d, J = 2Hz); 6.72 (1H, dd, J = 8 and 2Hz); 4.28 (4H, s); 
3.59 (2H. t. J = 7Hz) and 3.10 (2H, t, J = 7Hz). 

The compounds of the Examples have all been found to have useful activity as selective muscarinic re- 
25 ceptor antagonists without significant adverse toxicity. 



Claims 

30 Claims for the following Contracting States: AT, BE. CH, DE, DK, FR, GB, IT, LI, LU, NL, SE 

1. A compound of the formula:- 



35 



40 




or a pharmaceutically acceptable salt thereof, 
wherein 

Y is a direct link, -CH2-. (CH2)2-. -CH2O- or -CH2S-; 
45 R is -CONH2; 

and 

Ri is a group of the formula:- 



50 




55 where 

X and are each independently O or CH2; 
mis 1,2 or 3; 

and 

"Het" is pyridyl, pyrazinyl or thienyl. 
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2. A compound of the formula:- 






NC^ ^N-CH^-Y-R^ (lA) 



where Y and are as defined in claim 1. 
3. A compound as claimed in claim 1 or 2 in which Ri is a group of the formula:- 

.1 



a: 



^ ^ or "Het" 



where X. X^. "Het" and m are as defined in claim 1. 
4. A compound as claimed in claim 3 in which is a group of the formula:- 




or 




5. A compound as claimed in any one of the preceding claims in which Y is a direct link or -CH2-. 

6. A compound as claimed in claim 5 in which Y is -CH2-. 

7. A compound as claimed In any one of the preceding claims which is in the 3R.S-(racemic) or 3S-f6rm. 

35 8. 3-(R,SH1-carbamoyl-1 .1.diphenylmethyi)-1-[2-(2,3-dihydrobenzofuran-5-yl)ethyi]pyrrolidine or 3-(SH-)- 
(1-carbamoyl-1.1-diphenylmethyl)-1-[2-(2.3-dihydrobenzofuran-5-yl)ethyi]pyrrolidine. 

9. Apharmaceuticalcompositioncomprisingacompoundoftheformula(l)orapharmaceuticallyacceptable 
salt thereof as claimed in any one of claims 1 and 3 to 8 and a pharmaceutically acceptable driuent or 

40 carrier. 

10. A compound of the formula (I) or a pharmaceutically acceptable salt thereof as claimed in any one of 
claims 1 and 3 to 8, for use as a medicament. 

11. The use of a compound of the formula (I) as claimed in any one of claims 1 and 3 to 8, or of a pharma- 
^ ceutically acceptable saltthereof. forthe manufacture of a medicament for treating a disease associated 

with the altered motility and/or tone of smooth musde. 

12. The use as claimed in claim 11 wherein the disease is irritable bowel syndrome or incontinence. 
^ 13. A compound of the formula:- 



55 
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5 




~ (IV) 



10 

where is 



20 where the dotted line is an optional bond. 

Claims for the following Contracting State : ES 
1. A process for preparing a compound of the formuta:- 

25 




30 




35 



40 

or a pharmaceuticaliy acceptable salt thereof, 
wherein 

Y is a direct linic, -CHr. -{CHzir* -CH2O- or-CHzS-; 
Ris-CN or-CONHz; 

45 and 

is a group of the formula:- 




55 

where 

X and XI are each independently O or CH2; 
mis 1,2 or 3; 



25 
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and 

"Het" is pyridyl, pyrazinyl or thienyl, 
characterised by one of the following steps:- 
(a) reacting a compound of the formula:- 



10 





(II) 



15 



20 



25 



where R is as defined for formula (I) 
with a compound of the formula:- 

Q-CH2-Y-R1 (III) 
wherein and Y are as defined for formula (1) and Q is a leaving group; 

(b) to prepare a compound of the formula (I) in which R is -CONH2, hydrolysing the corresponding conn- 
pound of the formula (I) in which R is -CN; 

(c) to prepare a compound of the formula (I) in which Y is -CHr and Ri is 2- or 4.pyridyl or pyrazinyl. 
reacting a compound of the formula (II) as defined In part (a) with 2- or 4- vinylpyridine or 2-vinylpyr- 

dzine' 

(d) to prepare a compound of the formula (I) in which R is -CONH2 and Ri is 2,3-dihydrobenzofuran- 
5-yi. reducing the corresponding compound of the formula (I) In which R is -CONH2 and Ri is benzo- 

^e^!^tripa!^^ compound of the formula (I) in which R is -CONH2, Y is -CHr and W is 2.3<lihydro- 
benzofuran-5-yl or lndan-5-yl. reducing a compound of the formula:- 



30 



35 




(IV) 



40 



where R^ is 



45 



50 



55 



3. 
4. 



C0 " XjO 



where the dotted line represents an optional twnd; said processes (a) to (d) being followed by. option- 
ally, conversion of the product of the formula (I) into a pharmaceutically acceptable salt 

A process according to claim 1(a). characterised in that Q is Br. Q. I. C,-C4 alkanesulfbnyloxy. benzene- 
sulfonyloxy. toluenesulfonyloxy ortrifluoromethanesulfonyloxy, and in that It is carried out In the presence 
of an acid acceptor. 

A process according to claim 2. characterised In that Q is CI, Br. I or methanesulfonyloxy. 
A process acconJing to claim 2 or 3. characterised in thatthe acid acceptor is sodium or potassium car- 
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bonate or bicarbonate, triethylamine or pyridine. 

5. A process according to claim 1(a). 2. 3 or 4, characterised in that R is -CONH2. Y is -CHr and is a 
group of the formula:- 




10 

6. A pnDcess according to claim 1(b), characterised In that the hydrolysis is carried out with concentrated 
sulfuric acid. 

7. A process according to claim 1(d). characterised in that the reduction is carried out by catalytic hydro- 
genation. 

8. A process according to claim 1(e), characterised in that the reduction is carried out by catalytic hydro- 
genation. 

^ 9. A process according to any one of the preceding claims, characterised in that the pyrrolidine starting ma- 
terial is in the 3-(R,S)- or 3S- form. 

Claims for the following Contracting State : GR 

1. A process for preparing a compound of the formula:- 



30 



35 



40 



45 



so 



ss 





C 



— (1) 




or a pharmaceutically acceptable salt thereof, 
wherein 

Y is a direct link. -CH2-, -(CH^, -CHjO- or-CH2S-; 
Ris-CNor-CONHj; 

and 

Ri Is a group of the formula:- 





1 
\ 

(CH^) or "Het" 



where 

X and are each independently O or CH2; 
mis 1.2 or 3; 

and 

"Hef is pyridyl, pyrazinyl or thienyl, 
characterised by one of the following steps:- 
(a) reacting a compound of the formula:- 



27 



EP 0388054 ffile:// J:\Legal\Patents\EP 0388054.cp cl 



^ Page 2§ of 4 



EP 0 388 054 B1 



5 




(II) 



10 where R is as defined for formula (I) 

witli a compound of the formula:- 

Q.CH2-Y-R^ (III) 
wherein and Y are as defined for formula (I) and Q is a leaving group; 

(b) to prepare a compound of the formula (I) in which R is -CONH2, hydrolysing the corresponding com- 
15 pound of the formula (I) in which R Is -CN; 

(c) to prepare a compound of the formula (I) in which Y is -CH2- and W is 2- or 4-pyridyl or pyrazinyl, 
reacting a compound of the formula (II) as defined in part (a) with 2- or 4- vinylpyridine or 2-vinylpyr- 
azine; 

(d) to prepare a compound of the formula (I) in which R is -CONH2 and R' is 2,3-dihydroben2ofuran- 
20 5-yl, reducing the corresponding compound of the formula (I) In which R is -CONH2 and R^ is benzo- 

furan-5-yl; and 

(e) to prepare a compound of the formula (I) in which R is -CONH2, Y is -CH2- and R^ is 2,3-dihydro- 
benzofuran-S-yl or indan-5-yl, reducing a compound of the formula:- 



25 



30 




(IV) 



35 where Ri is 



where the dotted line represents an optional bond; said processes (a) to (d) being followed by, option- 
45 ally, conversion of the product of the formula (I) into a pharmaceutically acceptable salt 

2. A process according to claim 1(a), characterised in that Q is Br. CI. I. C1-C4 alkanesulfonyloxy, benzene- 
sulfonyloxy, toluenesulfonyloxy or trif luoromethanesulfonyloxy, and in that it is carried out in the presence 

of an acid acceptor. 

50 

3. A process according to claim 2, characterised in that Q is CI, Br, I or methanesulfonyloxy. 

4. A process according to claim 2 or 3. characterised in that the add acceptor Is sodium or potassium car- 
bonate or bicarbonate, triethylamlne or pyridine. 

5. A process according to claim 1(a), 2, 3 or 4, characterised in that R is -CONH2, Y is -CHr and W Is a 
group of the formula:- 
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6. A process according to claim 1(b), characterised in that the hydrolysis Is carried out with concentrated 
10 sulfuric acid. 

7. A process according to claim 1(d), characterised In that the reduction is carried out by catalytic hydro* 
genatlon. 

^5 8. A process according to claim 1(e). characterised In that the reduction Is carried out by catalytic hydro- 
genation. 

9. A process according to any one of the preceding claims, characterised in that the pyrrolidine starting ma- 
terial Is in the 3-(R,S)-or 3S- form. 



20 



10. A compound of the formula:- 



25 



30 




(IV) 



^ where is 



40 




or 



45 



where the dotted line Is an optional bond. 



50 



55 



Patentanspruche 

Patentanspruche furfolgende Vertragsstaaten : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, NL, SE 

1. Verbindung der Formel 
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10 Oder ein Dharmazeutlsch annehmbares Salz davon, ^ • 

wc^[n Y eine direkte Bindung. -CH.. (Chy^.CHa.O- Oder -CH^- Ist R -CONH, bedeutet; und Ri e.ne 
Gruppe gemass folgenden Formeln ist: 



^1 

15 ^^>0x^ rr 





(CH^) Oder "Het", 



20 worinXundXi.unabhanglgvoneinanderJeweilsOoderCH2slnd;mfur1.^ 
Pyrazlnyl oderThlenyl ist 



25 



2. Verbindung der Formel 

(lA). 



30 

worin Y und wie in Anspruch 1 def iniert sind. 
3. Verbindung nach Anspruch 1 oder 2. in der eine Gruppe der Formel 

35 



Vm Oder "Hef" 

^ ist. worin X, X^ "Hef und m wie in Anspruch 1 def iniert sind. 

4. Verbindung nach Anspruch 3. in der R^ eine Gruppe der Formel 



45 



ist. 

50 



55 



5. Verbindung nach irgendelnem der vorhergehenden Anspruche. in der Y eine direkte Bindung oder -CHr 
ist 

6. Verbindung nach Anspruch 5, in der Y -CH2- ist 

7. Verbindung nach irgendeinem der vorhergehenden Anspruche. die In der 3R.S-(racemischen) oder 33- 
Form vorliegt 

8. 3.(R,S)-(1-Carbamoy|.1.1-diphenylmethyl)-1-I2.(2.3-dihydrobenzofuran-5-yl)et^^ oder 3-(S)- 

30 
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10 



IS 



(-H1-Carbamoyl-1,1-dlpheny!melhyl)-1-[2-(2.3-dihydroben2ofuran-5-yl)ethyl]-pyrro^ 

9. Pharmazeutsiche Zusammensetzung, die eine Verbindung der Formel (I) oder ein pharmazeutisch an- 
nehmbares Salz davon nach irgendeinem der Anspruche 1 und 3 bis 8 und ein pharmazeutisch annehm- 
bares Verdunnungsmittel oder einen solchen Trager umfaBt. 

10. Verbindung der Formel (I) oder ein pharmazeutisch annehmbares Salz davon nach irgendeinem der An- 
spruche 1 und 3 bis 8 zur Verwendung als Arzneimlttel. 

11. Verwendung einer Verbindung der Formel (I) nach irgendeinem der Anspruche 1 und 3 bis 8 oder eines 
pharmazeutisch annehmbaren Salzes davon zur Herstellung eines Arzneimittelsfur die Behandlung einer 
Ericrankung, die mit einer veranderten Motilitat und/oder dem veranderten Tonus der glatten Muskulatur 
assoziiert ist. 

12. Verwendung nach Anspruch 11, bei der die Erkrankung das irritable Darmsyndrom oder die Inkontinenz 
Ist. 

13. Verbindung der Formel 



20 



2S 




O 



(IV), 



worin 



30 




Oder 



35 

ist, worin die gestrichelte Linie eine fakultative Bindung bedeutet. 
Patentanspruche fur foigendon Vertragsstaat : ES 
40 1, Verfahren zur Herstellung einer Verbindung der Formel: 



45 



(I) 



50 Oder eines pharmazeutisch brauchbaren Salzes davon, 

wobei Y eine direkte Bindung, -CH2-. '{CH^2-f -CH2O- oder -CH2S- 1st; R -CN oder -CONH2 bedeutet; 
und Ri eine Gruppe der Formel ist 



55 




^^Vm "Het", 
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worin X und X^, unabhangig voneinander. jeweils O oderCHzSind; m fiir 1 , 2 Oder 3 steht; und "Her Pyrldyl, 
Pyrazinyl oderThlenyl ist; 
gekennzeichnet durch eine derfolgenden Stufen: 
5 (a) Umsetzen einer Verbindung der Formel: 



10 




(II) 



15 in der R die gieiche Bedeutung besitzt wie in Formel (t); mit eIner Verbindung der Formel: 

Q-CH^-Y-R^ (III) 

worin und Y die gleichen Bedeutungen besitzen wie In Formel (I); und Q eine Abgangsgruppe ist; 
(b) zur Herstellung einer Verbindung der Formel (I), worin R = -CONH2: Hydrolysieren der entsprechen- 
de Verbindung der Formel (I), worin R = -CN; 
20 (c) zur Herstellung einer Verbindung der Formel (I), worin Y = -CHj-. und Ri = 2- oder 4-Pyrldyl oder 

Pyrazinyl: Umsetzen einer Verbindung der in Verfahren (a) definierten Formel (If) mit 2- oder4-Vinyl- 
pyridin oder 2'Vinylpyrazin; 

(d) zur Herstellung einer Verbindung der Formel (I), worin R = -CONH2. und R^ = 2,3-Dihydrobenzofu- 
ran-5-yl: Reduzieren der entsprechenden Verbindung der Formel (I), worin R = -CONH2, und R^ = Ben- 

25 zofuran-5-yl; und 

(e) zur Herstellung einer Verbindung der Formel (I), worin R = -CONH2, Y = -CH2 und W = 2,3-Dihy- 
drobenzofuran-5-yl oder lndan-5-yl: Reduzieren einer Verbindung der Formel: 



30 



35 




(IV) 



worin R^ 

45 

ist, 

wobei die gestrichelte Linie eine fakultative Bindung bedeutet; 
wobei nach Verfahren (a) bis (d) gegebenenfalls eine Umwandlung des Produktes der Formel (I) in ein 
pharmazeutisch brauchbares Salz erfolgt 

50 

2. Verfahren nach Anspruch 1(a), dadurch gekennzeichnet, dass Q fiir Br, CI, I, CrC4-Alkansulfonyloxy. 
Benzdsulfonyloxy, Toluolsulfonyloxy oder Trifluormethansulfonyloxy steht, und dass es In Anwesenheit 
eines Saureakzeptors durchgefuhrt wird. 

55 3. Verfahren nach Anspruch 2, dadurch gekennzeichnet, dass Q fur CI, Br, I oder Methansulfonyloxy steht. 

4. Verfahren nach Anspruch 2 oder 3. dadurch gekennzeichnet, dass der SSureakzeptor Natrium- oder Ka- 
liumcarbonatoder-bicarbonat, Triethyiamin oder Pyridin ist. 
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10 



20 



25 



35 



45 



5. Verfahren nach Anspruch 1(a), 2, 3 oder 4. dadurch gekennzeichnel, dass R fur -CONH2, Y fur -CH2-, 
und fur eine Gruppe der folgenden Formel steht 



6. Verfahren nach Anspruch 1(b). dadurch gekennzeichnet. dass die Hydrolyse mit konzentrierter Schwe- 
felsaure durchgefuhrt wird. 

7. Verfahren nach Anspruch 1(d), dadurch gekennzeichnet dass die Reduktton durch katalytlsche Hydrie- 
Y5 rung erfolgt. 

8. Verfahren nach Anspruch 1(e), dadurch gekennzeichnet dass die Reduktlon durch katalytlsche Hydrie- 
rung erfolgt 



9. Verfahren nach einem der vorhergehenden Anspruche, dadurch gekennzeichnet dass das Pyrrolidin- 
Ausgangsmaterial in 3-(R,S)- oder 3S-Form vorliegt 

Patentanspruche fur folgenden Vertragsstaat : GR 

1. Verfahren zur Herstellung einer Verblndung der Formel: 





» , (I) 



Oder eines pharmazeutlsch brauchbaren Salzes davon, 

wobei Y eine direkte BIndung, -CHr. -(CH2)r. -CH2O- oder -CH2S- ist; R -CN oder -CONH2 bedeutet 
und W eine Gruppe der Formel ist 




"Het", 



worin X und X^ unabhangig voneinander. jewells O oder CH2 sind; m fur 1 , 2 oder 3 steht und 'Hef Pyrldyl, 
Pyrazlnyl oder Thienyl 1st 
gekennzeichnet durch eine der folgenden Stufen: 
(a) Umsetzen einer Verbindung der Formel: 



50 



55 




(II) 



in der R die gleiche Bedeutung besitzt wie in Formel (I); mit einer Verbindung der Formel: 

Q-CHrY-RS (III) 
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5 
10 
IS 
20 
25 
30 

2. 

35 

3. 
4. 

40 

5. 

45 
50 

6. 

7. 

55 

8. 



worin und Y die gleichen Bedeutungen besitzen wre in Forme! (I); und Q eine Abgangsgruppe ist; 

(b) zur Herstellung einer Verbindung der Formel (1), worin R = -CONH2: Hydrolysieren der entsprechen- 
den Verbindung der Formel (I), worin R = -CN; 

(c) zur Herstellung einer Verbindung der Forme! (I), worin Y = -CH2-, und = 2- oder 4-Pyrldyl oder 
Pyrazinyi: Umsetzen einer Verbindung der in Verfahren (a) definierten Formel (II) mit 2- oder 4-Vinyl- 
pyridin oder 2-Viny!pyrazin: 

(d) zur Herstellung einer Verbindung der Formel (I), worin R = -CONH2. und R^ = 2,3-Dihydrobenzofu- 
ran-5-y!: Reduzieren der entsprechenden Verbindung der Formel (I), worin R = -CONH2, und R^ = Ben- 
zofuran-5-yl; und 

(e) zur Herstellung einer Verbindung der Formel (I), worin R = -CONH2. Y = -CH2-, und R^ = 2.3-Dihydro- 
benzofuran-5-yl Oder !ndan-5-yl: Reduzieren einer Verbindung der Forme!: 



wobei die gestrichelte Linie eine fal<ultatlve Bindung bedeutet; 
wobei nach Verfahren (a) bis (d) gegebenenfalls eine Umwandlung des Produktes der Formel (I) in ein 
pliarmazeutisch brauchbares Satz erfolgt. 

*. 

Verfahren nach Anspruch 1(a), dadurch gekennzeichnet, dass Q fiir Br. a, I. C,-C4-AlkansuIfonyIoxy. 
Benzolsulfonyloxy, Toluolsulfonyloxy oder Trif luormethansulfonyloxy steht, und dass es in Anwesenhelt 
eines Saureakzeptors durchgefuhrt wird. 

Verfahren nach Anspruch 2. dadurch gekennzeichnet. dass Q fiir CI, Br, I oder Methansulfonyloxy steht. 

Verfahren nach Anspruch 2 oder 3, dadurch gekennzeichnet, dass der Saureakzeptor Natrium- oder Ka- 
liumcarbonat oder -bicarbonat, Triethylamin oder Pyridin ist 

Verfahren nach Anspruch 1(a), 2, 3 oder 4, dadurch gekennzeichnet, dass R fiir -CONH2, Y fur -CH2-, 
und W fur eine Gruppe derfolgenden Formel steht 



Verfahren nach Anspruch 1(b), dadurch gekennzeichnet, dass die Hydrolyse mit konzentrierter Schwe- 
felsaure durchgefuhrt wird. 

Verfahren nach Anspruch 1(d), dadurch gekennzeichnet, dass die Reduktton durch katalytische Hydrie- 
rung erfolgt. 

Verfahren nach Anspruch 1(e), dadurch gekennzeichnet, dass die Reduktfon durch katalytische Hydrie- 
rung erfolgt. 
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9. Verfahren nach einem der vorhergehenden Anspriiche, dadurch gekennzeichnet. dass das Pyrrolidin- 
Ausgangsmaterial in 3-(R,S)- oder 3S-Form vorllegt 

5 10. Verbindung der Formei 



10 




(IV), 



15 

worin 




25 

rst. 

wobei die gestricheite Linie eine fekultative Bedingung bedeutet 



30 Revendicatlons 

Rdvendications pour les Etats contractants suivants : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, 
NL, SE 

35 1. Compost de formula : 



40 



a.o 



(I) 



45 



50 



55 



OU sal pharmaceutiquement acceptable d'un tel compost, dans iaquelle 
Y est une liaison directe. -CH2-. -(CH2)2-. -CH2O- ou -CH2S- ; 
R repr6sente -CONH2 ; 

et 

R^ est un groupe de formule : 





(CH,) ou "Het" 



ou 



X et represented chacun ind^pendamment 0 ou CH2 ; 
m reprSsente 1 , 2 ou 3 ; 
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et 

"Het" est un groupe pyridyle, pyrazinyle ou thi6nyle. 
5 2. Compost de formule : 
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dans laquelle Y et sont tels que d^f inis dans la revendication 1. 

Compos6 selon la revendicafion 1 ou 2, dans lequel est un groupe de formule : 




OU X, Ri, "Het" elm sont tels que d§finis dans la revendication 1. 
4. Compos6 selon la revendication 3, dans lequel Ri est un groupe de formule : 





5. Compos6 selon Tune quelconque des revendications pr6c6dentes. dans lequel Y repr6sente une liaison 
directe ou -CH2-. 

6. Compos6 selon la revendication 5. dans lequel Y reprfesente -CHr- 

7. Compose selon I'une quelconque des revendications pr6c6dentes, qui est sous la forme 3R.S-(rac6ml- 
que) ou sous la forme 3S. 

40 8. 3-(R,S)-(1-carbamoyl-1 ,1-diph6nylm6thyl)-1-(2-(2,3-dihydrobenzofuran-5-yl)6thyl)pyrrolidine ou 3-(SH-)- 
(1-carbamoyl-1,1-diph6nylm6thyl)-1-(2-(2,3'dihydrobenzofuran-5-yl)6thyl)pyrrolldlne. 

9. Composition pharmaceutique comprenant un compos6 de formule (I) ou un sel pharmaceutiquement ac- 
ceptable d'un tel compos6 selon I'une quelconque des revendications 1 et 3 a 8. et un diluent ou v6hlcule 

^ pharmaceutiquement acceptable. 

10. Compose de formule (1) ou sel pharmaceutiquement acceptable d'un tel compost selon Tune quelconque 
des revendications 1 et 3 ^ 8, pour une utilisation comme medicament 

11. Utilisation d'un compos6 de formule (I) selon I'une quelconque des revendications 1 et 3 ^ 8, ou d'un sel 
^ pharmaceutiquement acceptable d*un tel compos6, pour la fabrication d'un m6dicament pour le traitement 

d'une maladie associ6e d une motility et/ou au tonus alt§r6s des muscles lisses. 

12. Utilisation selon la revendication 11. dans laquelle la maladie est le syndrome d'intestin irritable ou Tin- 
continence. 



13. Compost de formule : 
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5 




(IV) 



10 dans laquelle reprSsente 



IS 




oCi la ligne en pointill6 est una liaison facultative. 
20 Revendlcatlons pour I'Etat contractant sulvant : ES 

1. Proc^d^ de preparation d*un compost de formule : 



25 



30 




ou d'un sal pharmaceutiquement acceptable d'un tel compost, dans laquelle 
Y est une liaison dlrecte,--CHr, -(CH2)2-. -CH2O- ou -CH2S- ; 
R repr^sente -CN ou •CONI-I2 ; 

35 et 

R} est un groupe de formule : 

ou 

45 X et repr^sentent chacun ind^pendamment O ou CH2 ; 

m repr^sente 1 , 2 ou 3 ; 

et 

"Het" est un groupe pyridyle, pyrazinyle ou thl^nyle, 
caract6ris6 par Tune des 6tapes suivantes : 
50 (a) la reaction d'un compost de fornnule : 



55 




(II) 
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dans laquelle R est tel que d6f ini pour la formule (I) avec un compost de formule : 

Q-CH2-Y-R1 (III) 
ou W et Y sont tels que d^f inis pour la formule (I) et Q est un groupe labile ; 
5 (b) pour preparer un compose de formule (I) dans laquelle R repr6sente -CONH2, Thydrolyse du compo- 

st correspondant de formule (I) dans laquelle R repr^sente -CN ; 

(c) pour preparer un compos6 de formule (I) dans laquelle Y repr^sente -CH2- et R^ repr6sente un grou- 
pe 2- ou 4-pyridyle ou pyrazlnyle, la reaction d'un compost de formule (II) tel que d^finl dans la partle 
(a) avec la 2- ou 4-vinylpyridine ou la 2-vlnylpyrazlne. 
10 (d) pour preparer un compost de formule (t) dans laquelle R repr^sente -CONH2 et R^ est un radical 

2,3-dlhydrobenzofijran-5-yle, la reduction du compost correspondant de formule (i) dans laquelle R 
repr6sente -CONH2 et R^ est un groupe benzofuran-5-yle ; et 

(e) pour preparer un compos6 de formule (I) dans laquelle R repr6sente -CONH2, Y repr6sente -CH2- 
et Ri est un radical 2»3-dlhydrobenzofuran-5-yle ou indan-5-ylet la reduction d'un compost de formule : 

IS 
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(IV) 



25 OU Ri repr^sente 




ou 




ou la ligne en pointing repr^sente une liaison facultative ; 
lesdits proc6d6s (a) ^ (d) 6tant suivis le cas 6ch6ant de la transformation du prodult de formule (I) en un 
35 sel pharmaceutiquement acceptable. 

2. Proc6d6 selon la revendication 1(a), caract6ris6 en ce que Q repr6sente Br, CI, I, (alcane en Ci-C4)sul- 
fonyloxy, benz&nesulfonyloxy, tolu^nesulfonyloxy ou trifluoromSthanesutfonyloxy, et en ce qu'il est mis 
en oeuvre en presence d'un accepteur d'acide. 



3. Proc6d6 selon la revendication 2, caract6ris6 en ce que Q repr^sente a, Br, I ou m^thanesuHbnyloxy. 

4. Proc^d^ selon la revendication 2 ou 3, caract^ris^ en ce que i'accepteur d'acide est le carbonate ou le 
bicarbonate de sodium ou de potassium, la tri^thylamine ou la pyridine. 

5. Proc6d6 selon la revendication 1 (a), 2, 3 ou 4, caract6ris6 en ce que R repr6sente -CONH2, Y reprdsente 
-CH2- et R^ est un groupe de formule : 




6. Proc^dd selon la revendication 1(b), caract6ris6 en ce que I'hydrolyse est mise en oeuvre avec de I'acide 
sulfurique concentre. 

7. Proc^d6 selon la revendication 1(d), caract6ris6 en ce que la reduction est mise en oeuvre par hydrogd- 
nation catalytique. 
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8. Proc6d6 selon la revendication 1(e), caract6ris6 en ce que la reduction est mise en oeuvre par hydrog6- 
nation catalytique. 

5 9. Proc&66 selon Tune quelconque des revendications pr6c6dentes, caract§iis6 en ce que la matl^re de d^ 
part pyrrolidine est sous la forme 3-(R,S) ou 3S. 

Revendications pour TEtat contractant suivant : GR 

io 1. Proc6d6 de preparation d*un composd de formule : 



15 




ou d'un sel pharnr)aceutiquement acceptable d'un tel compost, dans laquelle 
Y est une liaison directe. -CH2 -(CH2)r. -CH2O- ou -CH2S- ; 
R repr6sente -CN ou -CONH2 ; 

et 

Ri est un groupe de formule : 




ou 

X etX^ repr6sentent ch^cun ind^pendamment O ou CH2 ; 
m repr^sente 1 , 2 ou 3 ; 

35 et 

"Het" est un groupe pyridyle, pyrazinyle ou thr6nyle, 
caract^ris^ par Tune des 6tapes suivantes : 
(a) la r^actbn d'un compost de formule : 



45 




dans laqueile R est tel que d^fini pour la formule (I) avec un compost de formule : 

Q.CH2-Y-R1 (II!) 
oD Ri et Y sont tels que d6f inis pour la formule (I) et Q est un groupe labile ; 

(b) pour preparer un compos6 de formule (I) dans laquelle R repr6sente-CONH2, Thydrolyse du compo- 
st correspondent de formule (I) dans laquelle R repr^sente <CN ; 

(c) pour preparer un compost de formule (I) dans laquelle Y repr^sente -CH2- et Ri repr6sente un grou- 
pe 2- ou 4-pyrldyie ou pyrazinyle, la reaction d'un compost de formule (II) tel que d^f ini dans la partie 
(a) avec la 2- ou 4-vinylpyrldine ou la 2-vinylpyrazine. 

(d) pour preparer un compos6 de formule (I) dans laquelle R repr6sente -CONH2 et R^ est un radical 
2,3-dihydroben2ofuran-6-yle, la reduction du compos6 correspondant de formule (I) dans laquelle R 
reprdsente -CONH2 et R^ est un groupe benzofuran-S-yle ; et 

(e) pour preparer un compose de formule (I) dans laquelle R reprdsente -CONH2, Y repr^sente -CH2- 
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et Ri est un radical 2,3-dihydrobenzofijran-5-yle ou indan-S-yle, la reduction d'un compost de fbrmule : 



Page 40 of 4 




(IV) 



ou repr6sente 



£0 - OO 



OU la ligne en poinliil6 repr6sente une liaison facultative ; 
lesdits proc6d6s (a) ^ (d) 6tant suivis le cas 6ch6ant de la transformation du produit de formule (I) en un 
set pharmaceutiquement acceptable. 

2. Proc6d6 selon la revendicatlon 1(a). caract6ris6 en ce que Q repr^sente Br, CI. I. (alcane en Ci-C4)sul- 
fonyloxy, benz6nesulfonyloxy. tolufenesulfonyloxy ou trifluorom6thanesulfonyloxy. et en ce qu'il est mis 
en oeuvre en presence d'un accepteur d*aclde. 

3. Proc6d6 selon la revendication 2. caract6ris6 en ce que Q repr6sente CI, Br, I ou m6thanesulfonyloxy. 

4. Proc6d6 selon la revendicatlon 2 ou 3. caract6ris6 en ce que Taccepteur d'acide est le carbonate ou le 
bicarbonate de sodium ou de potassium, la tri6thylamine ou la pyridine. 

5. Proc6d6 selon la revendicatlon*1(a). 2. 3 ou 4, caract6ris6 en ce que R repr6sente -COHN2. Y repr6sente 
^ -CH2 - et R^ est un groupe de formule : 




40 

6. Proc6d6 selon la revendication 1(b). caract6ris6 en ce que I'hydrolyse est mise en oeuvre avec de Tacide 
sulfurique concentre. 

45 7. Proc6d6 selon la revendication 1(d), caract§ris6 en ce que la reduction est mise en oeuvre par hydrog6- 
nation catalytique. 

8. Proc6d6 selon la revendication 1(e). caract6ris6 en ce que la r6duction est mise en oeuvre par hydrog6- 
natlon catalytique. 

9. Proc6d6 selon Tune quelconque des revendications pr6c6dentes. caract6ris6 en ce que la mati^re de d6- 
part pyrrolidine est sous la forme 3-(R.S) ou 3S. 



10. Composd de formule : 
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10 oil repr^sente 



15 



oO la ligne en pointiil6 est une liaison facultative. 
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